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BLAIR'S 

Canadian    Drawing    Series 

SECOND      EDITION 


QEOMETRICAL    ORAWINQ-BOOKS    IV    A  and  V-A. 

Thii  MW  Edition  of  the  Authorized  Dnwinf  Books  for  Britiih  Columbia 
haa  batn  prtpand  by  direction  of  the  Council  of  Public  Initniction. 

In  tb*  former  Edition  the  Practical  Geometry  was  p**a  m  f"  ■*""* 
book  ta  the  Freehaod  Drawinc  ;  and  althoucb  a  food  deal  of  preliminary 
gt  metrical  work  is  girta  in  the  Srst  three  books  of  this  Edition,  two 
additioaU  booka,  IV— A  and  V— A.  arc  now  published  daaliac  esduaiTely 
with  this  section  of  Drawingf. 

The  change*  that  hare  been  made,  and  the  new  work  required  may  be 
bfiaSy  indicatsd  as  follows :— 

Practical  Plane  ecometry.  Formerly  a  small  drawing  showing  the 
working  lines  of  each  problem  appeared  beside  the  printed  sUges  of  con- 
struction for  it  at  the  foot  of  the  page.  Instead  of  studyiiJk:  these  instructions 
and  working  out  the  problems  therefrom  a$ti>ted  by  the  small  drawings, 
pupils  more  frequently  than  not  ignored  the  instructions  and  copied  the  small 
drawmgs  -in  numberless  cases  quite  incorrectly.  To  ob'  ite,  in  a  measure, 
this  sUte  of  things  all  the  small  drawings  now  appear  together  on  a  separate 
page  as  the  answers  do  in  arithmetic. 

A  number  of  additional  problems  with  exercises  are  giTcn  :  these  are 
principally  related  to  Applied  Science. 

Practical  Solid  Otometeiy.  As  in  Plane  Geometery,  the  small  drawings 
are  all  now  together  on  a  separate  page. 

Almost  all  the  problems  formerly  gi»en  in  Books  IV  and  V  now  appear 
in  IV— A.  The  new  work  includea  elementary  ae^ons  of  solids  ;  plana  and 
elevations  from  a  description  or  specification.  The  projection  of  objacta 
requiiing  the  use  of  three  planes  of  projechr  .. 

Scale  Drawing.  Freehand  sketching  from  and  measuring  the  sixes  of 
actual  objecU-  drawing  the  same  to  scale.  The  construction  of  English  and 
French  Scales.      Comparative  Scales. 

Patttrn  Drawing.  More  advanced  work,  a*  suggested  by  small  drawings. 
Example  a,  is  now  required  in  this  section  of  the  subject 

My  thanka  are  due  to  Mr.  J.  Kyle,  A.  R.C.A.,  Supervisor  of  Drawing  in 
the  Vincouver  Public  Schools,  for  several  ^iportant  suggestions  in  connection 
vrith  the  work.  oavid    blair. 


PHOVIHdAL  NciRJiAI.  StlWOL, 

ViHCM  VIK.   B.C.,  Juitl,    l»08. 


DAVID 
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CONTENTS    OF 
Practical  Plane  Geometry 
Practical  Solid  Geometry 

Scale  Drawl 

Pattern  Draw.ng  .... 

Exsrciaas  in  Plai.t;  and  Solid  Geumctery 


BOOK     IV-A 

I.    3.    4.    S  ft.  7 

13,  14,  15,  !«.  17,  34 

-  18.  19,  JO,  31,  33 

3,    8,    9,  10,  II,  13 


HOTi  —Although  the  worl<  of  each  teiHon  /»  filaoe'l  together,  it  it  :iat 
intended  that  on*  ie  to  lie  flnnhed  befor>\  iiroreediny  to  the  nent,  on  the 
contrary  they  may  be  taheii  in  any  oidei  t  cept  of  oourte  that  the  probieme 
in  Plane  Oeomttry  or  Solid  Geometry  are  ('>  *-.  taken  coneecutivcly. 


I  N  STRUCTIONS 
On  arriving  at  thia  stage  pupils  will,  as  a  result  of  the  geometrical 
work  done  in  the  lower  classes,  not  only  have  l.:"'ned  a  good  deal  about 
the  use  of  the  materials-pencil,  ruler,  meaaure,  set-squam  and  rompass, 
but  they  shokld  be  able  to  give  fairly  clear  descriptions,  oral  aud  written, 
of  tiie  simple  geometrical  figures  and  the  lines  connected  with  them ;  namely, 
the  circle,  triangles,  quadrangles,  the  hexagon,  and  the  oct&gnn,  and  be  able 
to  construct  more  or  less  accurately  with  the  meaaura,  aet-squaiss,  and 
compass  these  tigures  from  given  sixes. 

PRACTICAL  PLANE  GEOMETPY.  The  work  of  each  problem 
is  to  be  taken  by  the  teacher  stage  by  stage  on  the  blackboard  with  the 
class.  Before  beginning  "o  draw  a  problem  the  whole  conatruction  should 
be  gone  over  orally  with  the  class,  reference  being  made  to  the  small 
drawing  Example  i  representing  it. 

For  some  of  the  problems  there  are  two  drawings  required  in  which  the 
data  vary  as  regards  form,  prob.  3,  or  position,  prob.  4.  Pnpila  should  be 
Uught  to  solve  problems  however  the  data  may  vary ,  moreover,  they  should 
be  able  to  apply  any  of  these  problems  to  specific  caaea.  See  note,  prob.  i, 
to  find  the  centre  of  a  circle,  etc. 

For  ruling  lines,  the  edge  of  a  set-square  is  better  than  that  of  a  long, 
narrow  straight-edge.  See  that  the  letters  of  reference,  which  should  be 
carefully  drawn  in,  are  either  quite  upright  or  all  sloping  at  the  same  angle. 

PRACTICAL  SOLID  GEOMETRY.  Not  only  are  the  principles 
involved  in  this  section  of  the  work  to  be  explained  to  the  class  experi- 
mentally at  the  beginning  of  the  course,  but  each  problem  throughout  the 
course  is  to  be  illustrated  by  the  actual  planes  of  projection  in  position 
accompanied  by  the  solid  the  problem  requires. 

(CwtiniMe  on  paft  3  of  CoiMt.) 
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V                  1     2  5      «t 

I'Ki.lil.lM^    IV     i'l,.     '.   l.KiMKTI;\.        I'll.-    .il."V.'    .llMWll 

.Ii,,w  til.'   I «  i.Muii"!   Ml   wikiiij  ..111    il...    I-.'  |.r..l.li-in> 

l'.^,ini|.I.H  ,|„i;i-)  ;t  t..  7  in   tiiis  l...,,k. 

«  .rk  a  |ir..liliiii  tl"-  (.iipil  »li..ul.l  I'^.l  "^'i   M  tin-  Miij;. 

fi>  i.-tiiutit»a  printi'd  U-luu   tin-  un.'ii 


all  ;li.-  M;ii;i-iif 
ll.ili-,  an. I  nl   IIk- 


Niitn.'  tniK-  iii:i>  nt.-r  l..  tli. 
tlii-isi-  ><niiitl  .litiwiii^M.  'I'h 
witlii.iil    ttirlhrr  iftiTt'iiit    t 

,,„■/,    ,,.,././.,„   .1.  .«.../■..  /..n 


IllM'..  ..f  . 

'    I Irni 

I  thl-   |uii.'< 


^li.iul      thfii 


I. .UK    "II 
li.       .1 


to    I:    ,;t,thilhi  Jniirti 
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PATTERN    ORAWINQ 

it'OH  t't  '»  ^tmrlfuH'i  M-tth  .,11  >ri'tr  mt'jhl 


EXAMPLE   2 


iifitfil  Mitli  "U-iiiriUivc.l.Hj^iDarfunfiia-sui'i.'t.i.tiiiiiii  with  i 
fctuni  to  X\\v  work  n-nuin-ii ..«   Mjiuk  '      " 


(h|t>     Ml      I  U 


Tlu*  piipti  I-  to  Mtmly  tl 


Iiatffs  for  Kxaini'l*-*H  til  1.* 

'StlUi'tiotl    littfs,   A\\*\    M'lt'rt  H  in- 

ijnn.Mi  wliiih  ;iii  ot^'inal  L'eonx-t- 


riial  rl.'xt^ii   ii   to  Ix-  w(>ik<-<l  out 

'Iniwiuu'ti  nmv  U pu-.!  nnnh  Iiii-.TaH  pnljtmn.irv  pnirtir.- 

The  pupil  will  titirl  rxphiiijtory  iH.tctt  n-iiiininn.' *!li.'  ahov 
tiunrt'x  oil  th,.  yn\ivn  )|,-votf.l  tit  tliM  work.  Aft<r  n  liiil 
;lthinivi-  Mlii.ly  II    uijj  !«■  M4'n   that    llic  i-oillilruitioii  of   tlirn 
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p;itliMi,N  \*  in  iiliiMiNt  all  Cii'-td  cxirciiiiiulv  Mtiipli-,  .uul  iiUhoii^ti 
th(-  w<itk  of  tht>  |iii|iil  is  to  ii  rrttiuii  ftt>-iit  niuniitl  it  ii4  Tiiiiiiity 
iiiviiitiM'.  Two  i|ii(wini.'>*  art' to  1h-  iim<l<>  on  nadi  i>^i^«i  urul 
tlivv  nrr  to  1h'  11-  Ini^'f  im  thi*  avHiliiltli-  ^pat't-  will  ndmit : 
null  U  itntiriiifiM  nrf  mi   no  arrunnf  to  ft*   ntttin}'tt>/. 

Tms    Co#*.   Ct.*«4    Co.,   LiMiTtD.    TonoMTO 


T,^,...,, 


_  ,  I 
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■OOK  IV.^ 


uuM.    i.  a 


M 


.,-— — '■  '• -T«  bii«ct  ■  riT*a  itraicht  lia*  EF  or  a 
fivta  are  HP  j  that  im.  to  dinde  it  mto  two  tqual  part*. 

t  i<  L-'^r""'  ?  "  "•""••  *''h  «"»  r».liii«  (jri^iw  thMi  •.DC 
B*U  BF,  dmcnbc  ui  uc. 

•I.  -From  F  u  <j«ntr«,  wiili  ihe  Mnin   rmliin,  ilnicribo 
•iiother  V-  cutting  ifae  fornwt  uiio  in  |iuint«  H  uA  T. 

I      .*L~'=r""''',M  •'*"•''■  •'">"  »  li""  I  ullmg  BF  IB  priint 
L  i  llMn  EL  'vill  tw  gr)aml  tn  FL. 

Vitt%.-Th-  lit*  HT  M,  i>i  /t^  f.i«  o//V  y,,»,,  ;<(rrjii,A/  /.M 
BF,  prri^vhciUar  mik  il:   ihr  /iiu  HT  *i«./i/<i/  Mf    irc, 


pUM-J  Ihroupk  Ik,  iMHl  from  ii-kirk  tkt  gii;,.  ,,rf  Km 
d^vnh.,!  .  „,„til-  Ik,  nrf  tL  h.  I.,^,l.d.  il.h.i,  01  l,i„rl,nn 
util  ,Hl  Ihr  h,  ,  TH  M  N  '*■  lUlmtl  nulnfnmi  u-li^'h  if,,  .liitn 

n,^  .,.,»  ,i.^,,h,.t.  /„  ,1,.  „.„y  a  circl*  aiar  be  docnbtrf 
about  aoT  (tmi  tnan«l«  I'.u-n  u„y  ly,,  ^.,i,./,  „„,(  the 
ctntre  of  a  (inn  circl*  may  b*  found  (muri  .i«j  M.,. 
;/-M),'«  „H  Ihr  cnvmj.n^f,  and  hut,!  Ikt  nrr>), 

A  /./,.  M  If  N  Muy  hf  hitftnt  /.»  iriitt  u-illi  rimtti,,^..  Ikw  : 
Murk  uj  hm  ,qHal  dialaiiOt  Ml   niul  N2  '!»  R.I.V|,  /,.</  (A« 


a<7,.i^-<f  /w  /A,  wrt  „„^  ,„  ^,  3^  ,,,  ,^„.,  ^.„„,  „_,v,..,rtm,. 
'•••Ull  1  -  To  biiact  a  ti*n  anel*  EFH. 

I  —With  »ny  ra<liiir  .l.-.,ril„-  m,  in-  fnmi  h  ciitliiin  tli« 
Iii  .-  in  L»n.l  T. 

.       -  —  Knim  L  >ii<l  T  l»  rnitrij,   with  a  auitlMe  :-J;ua, 
litix  n)K  area  uit«rMH:ting  St  N. 

3  -  Thrungli  N  .lr»«r  a  liu«  t.,  F  ,  th.M.  Ihi-  tngli  EFN 
»illbe«4u*iioHFN. 


▼*••    «•»#,  Cb 
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PRACTIOAL  PLANE  GEOMETRY 
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EXAMPLE  4 


P  lOBUH  3.- 


3  — '    «  givta  puiat  N  in  the  given  line  EF, 
to  nuke  >n  angle  -itpitl  to  the  given  angle  TLH. 

!.  -With  r.^:,--,  J.  „>•  -:.y  ,,.!:„.  i^-.^.-u^  ^^  r.rc  KM. 

2.--\Vit,h  ctntro  N  at"!  the  jaine  ratliua  dnscrib'j  211 
»rc  BR. 

X-Wiih  -I'l  ■  I  •  B  ami  the  distance  KM  .ut  off  BD. 

■*  ~V.'' ""  **    '""'  *  ''""  """""«''    O  ;   theu   iho   .iiwie 
:  li  to  the  jjiven  .vi^lo  TLH. 


DNE  wii:  b. 
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Vmm.  —  fnett  tke  jhm  mglt  u$  ASC  U  wry  oliiur, 
oaurooy  u  more  eo»/y  ohtaimd  at  /rjioin .—Produef  eilh-r 
m^o/Ot  ,jivn,  ^^.j!^  .-..  AS  •••,•  Y,  .'.T7,r.ng  the  acute  ar.g:c 
h„H.-  •^'  "It  point  X  111  the  mivn  lint  VW  maki  an  ar.qle 
VXP  «?»"'  to  CSY 1  (Aen  P3CW  <,-ilt  b'  ,qual  to  ASC. 

'"P^  *"""T»  <>'•»  *  perpendicutar  from  a  given 
point  M,  in  a  given  straight  line  EF. 


..  '""J^"  "J?'*".!''  *"'""  ""y  '**'"  ''eMribe  a  lona  arc 
cutting  EF  in  H.     (Keep  th"  same  radiui  till  the  proMSm  is 

lUlivuuU  i 

.     ^•~-^  •""  ^  ''"''  •'>«  ""^  'n  L,  and  (rem  L  cut  it  again 
3.— Fiom  L  and  T  describe  area  to  ioteraact  in  K. 
h*EF^  ''""  '"""  ^     ''"'"8''   K  will  he  perpendicular 
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^PROBLEM  5.     To  draw  a  ptrpfndicuiar  to  a  giver   liri» 
■;.»=■  fioifi  h  s;vt:r!  point  H  ouisicc  it. 

:.-      '.V'lli    .:,lltri'«    E     111.)    F    •   )-     ..IJ     W..    |,:,t.ts    .„;    i  l.o 
Kivi-r,    \.,u:,    ,\,~u;r\\^    ji^.,     ,,,    ,,„,    ,|,r,.in;'i    H      i.tntL   .,!■•,    ;i 

!■.  irlersCT  t  un  tliv  nther  »ir|(.  nf  EF  .\,  \ymA  {.. 

■i.~\  ij.ie  ihroujjh  Haii.l  I..  «ii|  Iv  |>.i]"'ii,licul»\  t,,  EF 

WOmtM  «     To  draw  a  lino  psriilcl  tc  a  givsn  line 
EF,  tt  a  given  dmance  from  it  equal  to  MM. 

Bu^'N'O    Canadian    0«awin9    Sc^its 


N 


1    -    li   .ill    'i;nlr 


E  .1I..I  F 


gu.Mi  ill....,  Mith  thi-  riiv- 1,  .t.'ia.i,...  MN  -.11.  r»,l,i 
•irtj-^ 


2.  -.\  linf  TL  lou.hu.i;     :a   „c,  .ill   U:  ihc  i,.|uinHl 
piirallel. 

NoTF.  -  Parallel  cur»e«  .'■>  .;"  -lu. ,/  .i.  •;..  ,.,„„, , 

nun  uuil>'<  r  nf  ,.uiii!<      V,.     ,i<,n    tl,'  f,.l't,-     .^i  ./.^  .,.-,.,.,, ,.. 

nr-t    Kill    '..    inimHel   lo    l:ie   yifi,    rtii-if.      St-.'    rrjblem   6, 
Hj(ninple  I 


I" 


k 


N 


"■•■•,■  rlr  7       ic  -.Mw  i!  i  r.c    thfoufc,,  a  ^i^n  pc  ;.t,  il, 
r-i.-slld  w.Lh  i  n;i"'-     ■•  sib-ht  line  EF. 

'  -I""'™  K  w  •;.  ;  II    ,,..lii.K,  ,!,.i^riU;  a  luii^.  , ,  ,  „• 


.■^Tlll.      1.1  „ 


■  |.»...,n^ 


■-'     -  I  (■■til    L    \  ■'  !,    '!,      *;IPM'  ••fl'lp 

..i.;.i  K.  r.,  ■  „ii,,     tF  .:,  T. 
.'.     With  v."  L,.  L  ••'■.i  :■.,■  ilittdi:,  r  TK  .1  ■  .  r  LN. 
4. -A  111,.-  till-.  .1^1.  K  .!•■  N»ii;i,etl].  pa.-Kll.li  .,,,,, „l 
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PROaiEM  8— To    divide  a  straight   h;it   K^   ln;c>  auy 
number  of  ecust  ,'artB,  say  five. 

i.—  r""i*in  li   J  .iA-  EH  at  any  aniiic  T»irn  EF. 

LV  — b'l.im   L  '-n    EK,   nuk  «>ti    1,  2,  3    1.  6,  -•<[  lal 

jp'if'cs.  Mix  wTwemeiu  le'iiflh. 

.!.  -.Ii.in  5K,  ;i:i''  «*ith  >*'l  '.'.'nva  chi-vt  '  .■  -  I'T'.vjijh 
4,  3,  2,   1.  {M.-aUel  witii  5F  lo  cut   EF  ia  i.'..    .>f..uir-! 

PROCLtM  8.    To  dmde  a  filrai..)it  l.ne  MN,  in  Ujc  ionie 
proportioa  as  the  giTen  dividert  imc  0.  4. 

)  -  Kr'tn  M  Jriw  Mh  l-^»  -^inls,  at  anv  .ipijle  wit'i 
MN. 

•-'.-  Frmu  M.     Ti   MF,    '.um\  oir  0,   1,  2,  3,  4--  )i.-.- 

'ja-x*^  on  llii*  ^J\«'t.  flivi'l'.-J  l^fii'. 


X — Join  4N,  anil  with  tirt  vjnir'-  Iraw  lines  through 
3,  2,  1  prttalicl  with  4N,  cut'in^  MN  m  the  rtHjnired 
pr(>p<»rtk'n.''l  f'i\iFion. 

KoTK.— 5y  Mm  probUvi  a  8tri;ight  line  may  be  divided 
into   parts   having   any  given    ratio   ic    each    other,  a« 

/■J'-"rg---  Th*  -irvn  >ii'\.f  flni-'ji  n-Of'i  «-■/  c-nn-.iui't  scale)^ 
nrr  innrhd  ojf  /•oni  M  oji  Ml',  and  lamUrl  (Irtff,  nn  m 
th»  f'ljtf  /!'■'>'("",  'Jii'i'i'  th^   fji>'f.u  line  in  *h&  rct'iv/i  ,fH!ir<d. 

PROBLCM  10,— At  point  H  in  the  line  FF.  to  moke  angles 
of  60,  30,  15,  46det?Tccs.  vithont  set-squares. 

Altfiou^i)  |n;pi!'<  h^vo  Iwis  tt*Uiht  i:i  tim  third  book  to 
ni-ikn  Mifc;!*"*  with  ■•'  ■"  K'tT;-*,  'X  1"  cften  necewary  aod 
frt\jU'MUl}   l.tttt-r  tt.  '1,^  M»  -.vuh  lUo  uuunia^a. 

i.  — ^Virh  flny  ri'liu.^  from  c»^iiir9  H,  Uescribtj  a  long  arc 
to  cut  EF  n  0. 


2.— From  0  with  the  same  radins  doscriliw  another  long 
are  to  inttTf^ect  the  Ubt  one  in  60. 

3.—  From  60,  with  thn  sanm  radius,  dearnbe  another  arc 
to  .ut«r::*i-'  tiie  last  oui;  ia 30. 

4.  — LiT.rt*  from  H  ihrougli  these  intersuctinns  give  angles 
of  60  and  30  (ligreen.  hiuct  these  angles  to  obtain  16  and 
45  degree  i^. 

P8QftU«  f1  -At  point  T  :r.  fhc  ILnc  MN,  nrsfcp  sn^Vs  of 
15,  30,  45,  60,  75  90,  105,  120,  135.  160,  105. 

1.— With  a'.iy  rs'liiu,  >?y  Cve  cm.,  describe  a  «eml-tircla 
from  T. 

2.  — T'lij  laJiu.',  fivo  r  11.,  divide:*  the  Ftnd  cin-!^  into 
three  equfti  narta  »•!  60  d»'gri.-fM. 

3.  — I'locti-il  .  ■»  lu  i.he  i.isL  firobleui  to  uhtairi  the  rc-^uiif*! 
12  equal  aLgles  '-f  15  dt-L.Tc*!^. 
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3?55!? 


iim^rssT 
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PRACTICAL    PLANE    GEOMETRY 


EXAMPLE   7 


NHIEM  It  —To  enUrce  or  rednc*  any  gJTen  drawing: 
by  a  senei  of  tquarea.  Make  a  copy  of  ths  p'ven  curre 
ao  that  the  aixe  LT  may  be  represented  by  the  eiTen 
line  EF. 

I. — Divide  LT  into  aiiy  cnpvi:nient  nurabci  of  part«,  say 
6  (Problem  8),  on  tbeae  diviiii.))i?  lurm  line*  of  i«f|uare«  (u»ing 
«et-a^a«ri>i)  tuflicieiitly  long  to  cover  the  given  drawing. 
Numner  the  line«  both  waya. 

3  — r*ivMe  SF  iiii'j  Ihr  fjariie  ^r.mbcr  of  equal  parta  u^ 
LT  and  on  theie  cqiial  diM&iuus,  dmw  with  Mt-aqaar«l,  a 
lenes  of  Kjuaren  curreiponding  witli  lhone  oi,  LT  and  number 
them  a«  before. 

3.-Tbe  required  drawing  on  EF  may  then  be  aketched 
over  thew  »((U»re».  Fir«t  luitiot.  where  the  cune  orosne* 
the  ttiaight  linea  over  the  «<am|ilr  to  be  copied,  and  mark 
the  mrnwponding  points  listhtly  on  the  line*  for  the  itrawing 
you  are  making.     Sketch  the  curve  through  these  pointt 

■  CAin'S     CANADIAN     OfVAWINa    SCNtKa 


lightly  at  f  ii,t,  thou  fii<i<ih  with  a  firmer  line  aa  in  ordloarj- 
frirtehand. 

N''''.  —  "■*.  i  ,  inttrii,!  of  1  lint  V1M7  givrn  nt  EF  on  which 
the  dniiriHf)  i,  1,1  h,  ,-H.,:.-yrd,  it  it  ic  V  fo/'iof  (o  any  «i> 
stated  in  words,  "it/  ttr,,  imd  jiu-*,v*iiihM  larytr,  i>r<K'vtf  <ia 
/o'/oir»-  -'Jnrrr  Ih  m'--H  fij.irr  :ci!h  «,iia)Y«,  thrrrhii  mchtini 
it  i)«  'I  r-Tta.iglr  ABCD.  Diride  either  »./f«  u/  (At  twlotitig 
flnmilr,  MvAB,  i«.'o<n<R  rqual  lum.  On  cny  till'  mari 
uf  ii><*  vf  '/('--'  n^vtnihii  toyfthfr  triih  rtnre  th^.  t-^iujth  t^t  AB. 
Wf  fhf-n  liiiidf  thiji  Uafjth  {'rhirh  i>  0/  '•ourte  Ury  anil  <r*t- 
tfrrnlh,  tond-rlhan  ABl  iiJt/  ihr  «itnr  iii-mli'r  of  '<iunl  partt 
tin  ihf;r  arf  Hqmtrf^  .m  AB,  (I'td  on  thf-*"  fqitill  ditiiion*  tiriut 
n  n>-ri<u  of  iqx'^r^^  (^'nt,ifi}ndi'n/  trith  thnte  wvprin'j  the  drrtp- 
III.,  lo  'V  enlnnj.iL  Tlir  rrqviml  cniargtmt 'd  niiy  then  Ik 
slrtchtd  af  ctreadipifvribtd. 


Tmb   Ce^v.  CkAWK   Co., 


^Tswm 
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PATTERN    ORAWINQ 

PrtKticP  oMtduciu^if  what  yO'J  ul-ttKii/  know,  and  oth^r  thiu^i  u^f  Utwnt  ff^ttr. 


EXAMPLE  8 


llx  S.  Pattfrm  Dit4WiNc. — St'e  E)tri'nj«lc  2.  \n  13  ut 
tl)'^ 'J?  i^'ii^i^i.itioni  t!icr«  given  the  construuion  la  thw  sitpf. 
nami  !y,  in  whif^h  nr.n  are  desun'tyed  fr»'m  tlie  an^U's  .i  ui  'be 
of-ptrcH  of  tho  e'tiei  of  a  wjiu'i\  equiliil' r.l  tiiancic,  or 
hexa^oi:. 

In  '-  Me  casef  t^io  iirc  is  ft  iu'iii;rirt'Ie  nr  \*t9,  an.-l  in  t.thera 
it  :-.  (■.■.  a  moro  ILxin  a  three-quiuhiiiiT  arc.    The  poiat  is  ilul 


fn'Hi  a  gef-met^-i.-ftl  a-peot  it  i ;  »  cf-i.i  .rmous  i-tn  ve,  stuI  m  tlie 

evi'-ituiti  itv'Vt;' 

iit):or).i';ed 

It  i.uico  «:ivi()U.'  i.al.  tKa  uriyi'isi  6gure  on  whi*"h  the 
[Tiiii,;  V  i.i.t-vt>  is  fie.=(;rily;"i  Hiust  •■(•  a(".'iirato,  othirwise  tite 
tr.  s  V.,.!  u.it  ju.a  taugentiaJly  lAithMut  mucfi  tiouble. 


These  denigna.  batirnl  on  a  cuutinumi*  iiirve  of  arci.  may 
eventually  tw  enclowi  r;thcr  in  a  rircie,  squarw,  trianplB 
ur  h-'xatfuu,  a«  the  oast?  may  be,  ainl  cau,  a^  lu  24  and '^7, 
be  u^ffil  an  a  diaper  pati4;rTi. 

Turn  drawini^»  art-  tu  V  nvnie.  oi  ^■a/ji^  txa  the  rtfxtty*  itpac^ 
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PATTERN   DRAWING 

lit  M-Ao  tjot»  th*  uTwitf  rtHul  m'tAl  go  th  journey  fwiff  orf^. 


EXAMPLE    a 


may 
1-27, 
pur*" 


thft  bt»*e  o!  2,  ,">  and  25.  Art*  Hie  uee.l,  to  nbUiii  the  n.-tagon 
in  follows:— Willi  the  corners  of  th*-  MjtiAre  r«  i*ntre»  Hud 
hall  ih<*  diAtjuuai  as  radius,  cut  the  aides  of  the  -qiui-*-  m  the 
S  cuniere  ot  the  octaguu. 


Thr  iiiUjrlaci'U  wjuii-e^.  IH,  may  eith-r  be  .•l.Min..'d  m  th*^rfl 
ihowu  wn  an  outer  mrcl*;,  or  an  m  the  c«i-*e  oi  tlie  tiianglea, 
2>i  on  luiier  cir<'lt:«  Set-.-iinares  are  ui  Im  uwd  in  every 
]K»BBible  caae  when  c«}L<*tru».-iinK  these  patterns. 

In  .5  the  four  Miiall  wpiairs  an  found  from  the  point  wher*- 


the  ■iidcuf  the  r».;(aj;oii  .  uu  tht  .iiag'-n,.!  rtf  the  Urge="t  sniuan'. 
lu 'io  th  (»)de  of  tlie  ■imtT  t<.iii*rv  mi  whinh  ihu  «>'t>ignn  i» 
obt«tned,  i»  taken  «o  as  ».i  ijivc  lIh*  '»■  -n  ''iFi'Lt. 

/W  cf/-'iirt/t(/.i  '!/>  la  tie  !•■  ,iM  ht,-jf_    ii-(  fU'    nhuit  yj-are 

will  admit. 


ThK     CQ**.    CLAMK     Co.,    LtMtTKD      TOMOMTO 
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PATTERN    DRAWING 

V"  Ik  il  '-f  n  fniMintf.^  ••ii/MM»iN'  f  i'"-  i^tif  ,0  mat' 


EXAMPLE   10 


Kx.  10.  The  elilp.se  ami  uv»l  an-  in.nir.nlv  uscl  iil 
d.-:.:j5:,  Ki.;....-  •,;^  j.;^  |;^  K;ian:i,!:  -J  ,i,„i,  „„.,,i:  ....u.-ij 
ot  .,hl;,i,ni,^  tiHH'  .uti,  thf  ,„.ni,a-  1..,  hi.  ,!i.|...,-  tHke 
tw.>f,,i.,lal.iil  tM.itu.lt,  ..II  ..  .vii.i.i..!,  1.^.,    I.,  ti.t  nii.Mi,.  .,( 

tli,-  a.aj.ll  ...VIS,  ,.i„l,„.i.  .|,c  ■iil.«»i,.|  us..  ,1,,.    ;,|j;l,.,  a.  ,,.„•:,., 

tor  the  foil.  »icd      It  I,  ii,,t.«s;,n  to  p.i^li.f.  li...  si,li«.  :i«  il.^ 


■  LAin-S     CANA.-./.N      OMAWINO     SFR.rS 


UDut.i.t  poii.td  or  junctionM  of  tiii.  limj;  t\Tu\  <}\ort  itri'S  t>ji:'^r 
on  t'hisc  lines.  \  ury  li.ir  apprniM.ialioi.s  t...  tlm  trap  i.iir\i; 
ot  ai.  ellipse  are  olilair.c!  in  llii.s  way.  H\  .iicre.uiini;  llic  siiio 
of  the  e.|nil»ler,il  triaii;-!..  the  ellipse  lie.om  is  umre  fl.U. 

Theoval,  17,  « Air,', ;.« ,/.„>,  adigc-uUJiiifn  l'mmauiJi:j..v,iii 
obtained  by  iletcr.bu.^  a  cirih   .ii  the  inimir  axis,  ard  iiiscrlh. 


obuii.  l!it  111,.  ■  „t  III.-  i.i,^  ai.s  nn.i   the  ni.liii,  o!  U.e  »i, 
en.l.  Hi  11,  Mic  ,  ,„-uf  ih,.  iliiu 


I'/.v  «/■•  :v  : 


llpst. 


:}'*.  n'ir.rf 


.*pacf 


Tn«    Copp     Csai«m    Co..   L.Mitra 
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Allt  „;,.■  I..,  'u.i  h.ii.ti'y  „,r  ,„,r,..„  ;    ,,,„;,../„ 


EXAMPLE   11 


.■fpacr 


.  Si;',^    ^"'  '''«"'°  '<  -'■•''■'■■'J'le  2-.le«ribe  a       ,.  ■  with 
equal  part...  a.,,1  wnucitcka  u  .howo  ait.  Ue*<;rit«d  ..c  tl,**! 


Oritur   "^*«"'"  '^"■•^'■=  """  ""■"■  -l"!  •«"■  i»  »-«  <>.... 
lo  ..PUin  tt.  f(.rm»  ,.h<.w.i  in  th«  olh^i  ll,r„e.     UiviJe  the 


Sm"'"',''^"''**?*''  '"J?'  "K^t-onglf-l  triangle,  ond 
uj;,   ,t?,,i"  '^'•■*-     '^'•''  "'  '''"  '•""■  ""«iIuKle. 
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PATTERN    ORAWINS 

^,      I'ltf    l'tltHt*H    l»    ll„      tUMl    ,/    tff      'Ml'"/, 


EXAMPLE    12 


1 


» 


::,  Mini  with  iru'  >..'i  ■(.iiiare  til  W>  -imw  tftngpiilc  M  tline 
>.h..wii  ;  <n  M.tili  ir.'ih  a. I  oiKtr  cir'if  (li\i«ietl  iiitu»x  equal 
p/iit"  lot  ihf  lUigleii  ut  ihv  IrmnyleB. 


Fij^uret.  21  aud  22  require  very  ai-cur*t«  work;  in  the 
fiirmei  VHM  the  t^uiv  «f  I  ho  Urj(e  h»x:ig«jn  i**  ili'tiietl  into 
tbie<'  .ti..l  ill  thu  latter  ml"  two  equ.*!  part*. 

A'.lhouu'h  :i3  and  ifi  Int.k  ^e^J  (I'ti-r^MU  lh»?y  »r^  nbtAlr.ed 
on   thd  Miiine  fomtruction   iinea ;     Li  the   Eor-ntr  tyse   the 


cmTKi^^  y'Vfs  the  form,  whilt  m  the  l.uttr  tln«  ih  obuin*d 
b\  ilir  sii  <«jiuirf  uf  W  Jetjrtf 

J'rui'Awu.jmt''  t'j  '«  m"''*-  f"  '«'i/'  a"  the  abof^  tpace 
will  aii-rf. 


BLA:n-«     CANAO'AN      Dn*W)N(»     SCM^CS 


Tmc    co**>    C'      i«    Co- 


■Tifffa 
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EXAMPLE    13 


1 


» 


Ex.     13  — FlM>     KLi;\ATU<Ni 
FROM   IIIK  (ilVKN   Pi.aNS     - 


>r    THE     rOf.UiUINU    BOLlLa 


im-d 
pact 


I'RoB    1  —A  aUb  I. .J  cm.  tin -k  resting  un  the  HP 
I'koh.  '£.-  A  pn-^ni  4  o  ni.  \*<iia,  -taiKlm^:  uw  the  H  I'. 
FruB.  3.— a  uit'«'  m^f.iiKon  jIk   H.  F. 
rkoR.  4.  —  A  t;vliii*l(-i  "i  cm   lii^h  hiahiIiii^:  i.n  lit  H  IV 
PcoH.  6. — A  spline ,  it**  tpiitr<-  :'3.'  m,  hU>\(  tlu  H  i*. 
PkuB.  6.— A  ioiiK  4  c  til.  high  iIm  luifw*  renin  un  tin-  i\.  P. 


The  «f  ace  l»  !'.w  ^\\*-  !.I.    i-  tdr  •ivritm'nl  f4iiM  Of  H.  P- 
Tlie  dp'i'-*'  .iK()\».  the  1.1^.   u  the  <<r*u-i!  //'i'i»   or  V  P.     The  , 

liiiH  1.1.     >  'lit-  i 'It- '■.•./•! /i„ij  /iM»,  .iii<l  r.'KfiM  i-iiht-r  to  the  V  P.  Bdlult  >: 

<ti    tU^    \\   t*    ij-   t  ij^.  •.'s?'**  "!%>■    t>0  :   th"-,    wh*-!!    *!■  ■•iitttinM    »»r  Knia 

ilriwiiii;^  iivi-  li.'iti.:  riia.li-  iil"iv»  th.-  1,1,    Ciiit   tiii«*  r.'preK.'til«  Prorth,rH  nrr  aftm 

th-   II  P.    r>i""J-' tiii^  fotwHKl  :  wh^n   ran-  or    i|raM.iiii{«   are  awi  an  ohuiin^d  h>i  >,■ 

b'-ing  tiMilc   t)#<iow  the  II.,    that  hue   rfprtrj«fnt«  »he   V.P. 
stamlin^'  npwiinl. 


Mei^urc  the  ^i*''"  »li-'l'*ric'e(i  il»f»vt*  the  I  I.   or  hi'iiz-'titftl 

planp.     'I'hcn  Wr^'W  "  pr.ijr*  ttirx  "  up  from  lh»  i<*)itiiptof  tlif 

'  <U  cneri  utj  pluii  to  ohi  iiii  ihf  L-ltAitioiiN  aH  iht)!*!)  on  the 

kll  fTrdU'Ktj/B   -  Kxaninit*  -4 


ii'jhi  iiiiffff.i  utth  thf  iiUi  iiettl'-y  iiilf 


^o*«.  Ck.*«M    Ca     biMiTCo,  TeM««tTo 
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EXAMPLE    14 


Ex    U      F..-I''  H.AS5  or  Tat  r.;i.i.i)-.ii-"t    s--'"--  "-'» 

inr  U>V«.1    R1.EVATI0>»  :— 

Hkib.  7. -a  Bqnure  nris/n  i'  bug  ptojeotiog  from  th« 
V.P. 

Pmoe.  8.  —k  Jul'*.  V  {'•"•'<  '•'"'  ^1  • 

llioa  9.-  Tb«  (>..'nc  cahe  rftiwa  >.ii  u"  «!({«  through  « 
degn»«. 


l.A(H'>     CANAiJlAN     UHAW1N3     SlBitS 


I'Kni.  10. -An  t<5uil,it.:t»l  tri»r.gtil»r  rrhm  2"  long  uid 
a  r  from  the  V.P. 

PK..B  U.-Si«  l>l<Kki  IJ"  loua  toiiaing  nt-ps,  i  Irom 
the  V.P.  ,  ,  , 

PifciB.  12.  — A  >ube  FMting  on  11k<  cfOlrB  oJ  »  t  nmrt!  fclaD. 
Th.  alii.  It,','  from  the  V.P. 


McMure  tl."  Kiv™  <i«t»r..*»  helow  the  I.I- .  that  i»,  fn.r.i 

ju, i„il   plan-      Th.n  rtiaw   inoiwtoo.  ilowu  from  the 

p,',iut»  i  the  K.liJ.  K-.-n  in  the  eieviitl.".  (uouU.i.  tl.c 
plan,  UK  .howD  on  th^  ...lall  druwmgt.     Kxanip.e  24. 

l-rMtctar,  nrr  .i/..-i.v^  <•(  ry»/  n)v'«  "A*  '*<  i»""»'««>"(/ 
/ir,  ,  Mil  -irr  oA<aiil«<  t,»  mwi/  tl-tqiumt. 


off.  eij.««  ce..  tl""'".  T«>i«»TO 


14 
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A*'--  >~t'  -lit  .*  i,,tfHui-t'l  f'tt  ■  trtH'itfiKii. 


KXAMPLE    IS 


13 


14 


is,  fnir.i 
om  tlie 

All.    the 

4. 


K\      l.'».        HM'     I..  K\*r;.'sq    ,,K    ti;l-     f>iAu\\t\i'.    ft:]. II,!* 
►  KOM    Tilt.    <;IVKN    II,A\9:  — 

i'ri'-r     I'i       A   Wiuarr   pTi;>m   rrstii  4  <■>■    '  -.    •!  I'.      J h' 

irr'f  "•  t'fff^  itrtf  f.lf  lf,r  Ji.f'ifiililf. 

14.    -An   wii!.h,t<'ral   i-Un-.-ul.T  |»;i*tii  pt-^iirii:  "ii 

.1  iM'l  w«(ii  at    ...  Ull  'i'.rf*'-  ■'    gt  t  ill-  f  Iv  ti.oti, 


I'.-'h.      I.»   :.:.Mr|    llirMUiiJ,    ii 


I'Knjt.    l.>,   -  Tito   f,nim 

aiul--  '.f  liO  fii  k;itif8, 

\f.'.>::    ]rl       i :.,     (.i .   .i,    „•    f.  -i-      i  i    Iw.im.;    ,l.i....^t.   «m 


''r-c^      \,\    «o    tint    ll.eif    ''.,f;/. iMt.il    ,<\^vn   »ri*    |wiHll<-i    .i,;»l 
■i'.Mii-trtur  from  ^.t.-h  '.ihir       1  *..■  P<,ii.iH'  pn«lii  n-ts  -j.i   tht- 

"  •'      *"'"*'   '' !'-v;.ii...,   ,,f  i)„-    ...uim-  prUm    »ir»t    *»■   in 

i'l'i'.  15      Vror.,  ,1  x\Mli  i;..   iri,.'imil.*r  pri-iiti  .i-*  ill  IV-h    h> 


renaMTO 


■  L.«m  9    Canadian    DnAwtN9    Scri 


T-.«    CL-Pr    c^ 


Co..    LiM'tao.     f.~««NT9 


^'  ;^m:;  A»i^<*-^«»ii^. 


BOOK     ^    A 
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A^*..-^^/t^-^/•'' ''■''''•  ffl"  if"»- '-    '■  n  rtit,.'  .f!„    ,,<!.'  lift 


EXAMPLE    18 


20 


V 

\ 


u         i-'lSlt   fl.ASH   itF    THE    ruL!."WI-'i     «»Ol.ll»»    rhCM 

1  It-  piif-nt  irt  i '  from  the  V.  V. 

^  ?n)m  tlte  V.P.     Tht;  »iiia:I  *(imu-  i'  a  prUm   Ij 
-p..ht"(  lo  t!i»*  slab. 

=   aO      A.jhiulfi  It    ionu,  d    I  "ni  tlie  \    I' 
>«  2!      (ti\eii  the  plau  of  thr  ciliiicitT  Prob.  JO  «  lien 


itn  ini«     n-iut    ^  it'-d  bv  ibf    bitletl   bufj  i«  »t  an  nngU-         :tt* 
•  b>'n'<.-  i*i'.h  ihe  v. I'.  "  l>r»w  the  cb' ntu'ti. 

11, .  ]>.nn,.>!i -.1  tbi   I  HiTi-br  'II  til'*  p'"blem  i»  »'       '^'i** 

X-  '!  <■  ».(M.lr.-   (illBlU   I'lnl..    (o        HvT"  ihf  .  :itl  -  ai«  (ibtAiir    i    ''-y 

pp    -I'liiu' .1    ii-tr-t  of  p<i:ul!«  in  I'.r  t'-.i\ ',     'I  hroiiijh  U  .  «.  ■ 

SI  .ulsr  ■  i.»    -f  tb*-  >ir.  ••»  (whi'b  i*  -m  lUipJwi  ■»  tU* '  -i 

fr.,h<i>i<i      M-.-  h\ainpa-  HI       ^  .■iiib-  "J! A,  »"  in  Ti'-b.  :'*■  i« 

t^v^.t  .If^...  I..   I  Ki>.l   .!ivi.)»^l   ii.i<-    I'i  1*4111)1,1  part    tit  liilluWH  - 


iIm-  rfttbim  <  I  the  circle  in  the  rf-mpa"*  an<i  fmm  p<iiiitf»  1.  7, 
4.  lo  u  **'i,trf*,  cut  thf  cir  timffreM*-  tii  tb**  |tuial>  "J.  .*.  5.  tt, 

H,  1»,   I  I   MM*    \£       KlV*-  puir^  .  J  th*»*   Vi  K  "It"  Ot<    (•   .r;/uiifiiliv 

hXi*\  fi'.r  pair*  irt.  viri.  kIIv  •>  ■nnitlrh  *1  or  mifM»it«  ehfh 
other  Ji-in  tbf««)  ps»nri.'ii  ,'■  »l  [.  i.ntt..  Mark  off  on  ^he  v\n\<- 
o(  the  cybndiT  in  pUn  tli.  npm'*  t>.tw<en  thy«c  >i  ♦».  and 
(111*  pniJMtor*  fu'Tii  ti.fm  up  t<»  th.*  V.l*.  ti>  intt  <  cl  tbn 
ooiTfMiMin'ling  hori/unt*!  pruju'tor*  from  "21  A.  Skt?tcb  th« 
rc4uii6'i  .:iinc,  bo:.:iy  at  first,  tbn-ugh  tbrer  •ii?--nr-'.-*r'-rf- 


T"*     Ce«»,    CkARX     Co,    LiMITIO,    TONONT3 


-r^'i^^ 
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,-^, 


\^ 


-  zz 


/ 


-_\J 


24 


S!t.  17.     KiMD  i:t,rv»Tioi»  OF  thk  r(.Li.»*iN.i  wiins 

VrtOM   THf:  ulVtN    FLAG'S. 

I'KoB.  ti.  -  \  *niari,  n«b  3  in.m.  thl;  k  rests  on  the  H  P. 
ana  lupporU  a  •..uIki 


'■«"■•  ■-'S-  -A  lii-rnU'  ilkb  12  m.m.  thu>  ratU  on  tb» 
H.  I  .aid  mppi'iu  a  si|;i.iic  j.r.kfii  <,">  m  m.  1jji|j. 

I'ROB.  .'4  —A  loju.irt  (/jr»i)i;,i,  nii.  (w  ni  ni  aUndioit  on 
the  M.l'.  ' 


r».in.  e  ■.     Th"  uinr  pvrrm,.!  it.tli  Ih'  ..k..-f  i,f  li,,-  |»,,a 
at  M  J.Ki.<-    «ith  tli»  V,i'; 

I'Krii.  -Ji').-  Tb.-   '..MiB   pj-Moii'l   irata  <>ii  «  cnlio.     Tl« 

li»;t«  .-Hji..!  I.UL  tuo  HI'. 


T-i    Co»».  CkAMM    Co..  LiMtTta.  To««MT9 


BOOK  IV-A 


SCALE   DRAWING 

Such  tut  bwiJtt  ttivrh  '(""(i//i/.f''i'(  tmuh. 


EXAMPLE    18 


Scalp:  l)E\w[Nt) — A  8c»le  drawing  is  i/>  b^  mad-:*  O'l  this 
page  from  H<»me  ob;ccr  ia  the  claii«ro<>m  or  .;t  hoiuu.  Thb 
pupil  IS  Hnit  U'  make  h  ruugb  freehand  aket.  \\  <»{  rt'iatever  ia 
l*j  be  drawn  to  icali;,  th«[i  measure  the  s  /i.-*  t.*irhei  iii  im-ii-eB 


■  lain'S    Canadian    Onawin*    Sanica 


or    feet,    and    put     \  lioao    dimooMions    on    the    sketch  (see 
Kxample  2:i). 

The  dtrucnsi'-nwi  pket'h  u  eif.ber  to  appear  on  thi*  page 
or  is  tu  bo  miMlu  on  a  l(j>iaL-  «hett  .uid  gaotmad  iu  beside  the 


Hcale  drawing  for  refnrouce.     The  scale  ir  U>  be  drawn  at  the 
foot  of  the  ixige  so  that  tho  muaaarenipot^  may  \-Hi  veritiod. 
Reifl  ike  laAr*  on  lite  Currr  tfuit  rrftr  U>  thi't  KiJiytt. 


Tsa    C«P*.  Clank    Co.. 


'•a.    TOAONTS 


■    ia  BOOK  IV-A 


SCALE    DRAWINQ 

/Vr'./'.  ;„,.,/  I.,ul.  I,„l  ,jnrii;.'.x  ,/,-.,„. 


EXAMPLE   10 


kt  the 
«1. 


SOALF  Drawimi  — A  «cale  dniwi,K  i.i  o  I..  m,i  1.  oi  tr,:« 
page  fioni  ii.,nie  ohjcjt  in  tb«  ola««i().)n  o  ^t  lit.n  Vho 
pupil  i»  lirat  to  ma|.c  a  ruugh  freehmd  ikett  h  t.t  « t,  i.  vi  er  is 

_  J  ._     ._.     tiiBU  mrdaure  tUe  eii.-'e  en;  L'l  ii    i'.»i?» 


to  Ije  dtiWQ  to  seal . 


or   feet,    and   put    Iheae   dimenrii.in   on    tiu-    ikfti.h  (soc 
£mmple  CSr. 

The  dimenaioDel  sketch  ia  either  to  appear  on  t  'n  pnge 
ur  ia  to  be  i.iaJo  on  a  iDiwe  sheet  and  guniuici  in  hfi^da  the 


Bi^iR'*   Canadian    Drawino    Siniat 


(.calo  drawin?  f,.r  ivference.    Thn  wale  is  to  be  drawn  at  tho 
f.>ut  01  the  )>Uf,'u  »i  ih.it  the-  nu'aaur«nu;Dt>  may  1«!  vnritiwl. 
Ki-ttl  lit  ii'ha  Off  Ihr  Coifr  Ih.it  r'/tr  lu  HiIh  suljjfrl. 


fMk    Copp.  Ct.«NK    Co^  biMtraa,  Tshonto 
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EXAMPLE   20 


S^AI.E  DaAwiNo,  A  ^cale  <ii,ivvmg  ih  to  I.e  mii.l"  on  rhi^ 
page  from  w-me  objwt  in  the  rlansro  in  or  ut  h».nif .  1 1,^, 
pupil  it  tirst  to  make  a  rough  fn  I'hu.ul  skrt' h  <tf  wmu  \-:\  i* 
to  l>e  diawn  to  scale,  theii  meAS-ue  'lie  sizes  either  iti  ntetM!^ 


or    f  pl     Bill    p'J    'lifMC    il:n.f  :i  ,1  iti'*    n'l    th:    f  ketch  (we 

'Ij     'hiiiensiM::- (1  s|<<t  -h  i^^cilu'r  to  npiK'-jf  on  tM-s  pagt' 
(T  is  to  HtMiiaJi.' i;,i  a  iO>.*f«-  vtiet'r  and  guiiiiiieil  .?^  'jfmiio  tut 


.(!•:  ain".i!i/  T-r  rffe<*tK-c.     The  sojil-  N  to  l>e  drawn  ftt  the 
iH  of  *h,.  ^.aii"  :,)  tkiat  the  meiwuninviiia  ma>  b«  vnnricd. 
y>  "'^  tKr  iic>/.A  ,)ji  '/(/  Coot  ihot  r^/;  t  U.  t/ti*  a/f-j^cf. 


Ila'H'S    Canadian    OitAWNa    Scrics 


-C    Co**.   Ci. 


Ce.,  I.IM  tco    Toronto 


20  BOOK  IV-A 


SCALE   QRAWINQ 

Humililji  it  Ihr  highruati  to  honuur. 


EXAMPLE  21 


ili^ 


*  *t.E  Dhawino,-A  scale  drawing  u  to  ba  made  on  thi. 
pagi;  from  some  ohject  mi  Iho  ulaesioom  or  at  home  The 
[iumi  IS  6rtt  to  itwtt  a  rough  (reeliiiiid  sketch  of  whate.er  it 
t.i  be  drawn  u.  aoale.  theu  ineaaure  the  .ilea  eitlier  in  metres 


■  LAiH'a   Canadian    ORAwiNa   SCMica 


Sta'nwl'e  -^1^   ^^   '''"^   dimensiona   on    the    tketch  (we 

Thu  diuienaioncd  sketch  is  either  to  apiicar  od  tl,i»  naco 
or  «  to  be  nude  on  a  Xoma  aheet  and  gumnwd  in  Uaido  the 


t<i»le  dra-viDi;  for  roferenee.     The  uaU  i, ',  <■..  dr»»n  at.  th- 
f'«il  ul  the  i»ige  BO  that  tiie  measurem.uui  lur.v  to  ("ritieii. 
Huxit  the  luif^  („i  (A,.  Coirr  >h,-t  reftr  t..<  Mw  «/«,>.v. 


T««    CO»M.    CkAltlC    Co..    LlM;T«o,    TOU 


BOOK  IV-A 


EXIICIsa    tX    I'l.AMl  (ilOMrTRV. 

oj  comtrmt^u  r..,,ur„\  ,.„  ,h-  r„rr,r(  ml.u.,.:'  uf  thai  tx,rrL 

tmrkiiiy  barhcanli  from  th-  reanli.  '       •' 

Alf  *rnrh<i-i  linfi  art  to  h*  xhotvu. 
I.--P..irii.  A  »n.|  B,  the  extremiti.,  of  >n  arc  7  5  c  m 

Tm  i'l'^""'  i"  "-'"'■  ••""•     ^'^"^  ">»  ""  "-a  J'".l»^i 

into  4  e«|u.il  jiiirts. 

3.S  cm.   ,li«l.,„t  from    tl„^    l.ne.   „ikI   e,,u.,l,it,,nt    from  it, 
the  tigurt  Kj  foriDeil. 

4  ^- Points  A  a„.l  B  are  I  ^ '  apart      C  ih  l',"  .li.Uni  from  A 
..1"m  '^fi^  *=« '  ""^'  ' ^'^  •■•*  -"•"•  H-"' 

»  degree.,  !  ,.,  ,.t  B  .,  lili  a^KriH...     Construct  the  tria..,!], 

S.K'le'"t  Thr.!  „  V     "^  "■  ""''"'''  ■^"''  *■"'*'  ""  ''"  °'  "■• 

Ar  l.l»  r  t  '""■  *°'  ;'*   ';"1*U^"''  •*"''  (»'"*  C  oa  it  io  th.t 
AC  shall  l>c  two  «cveiHh«  (it  AB, 


r  into  3  o(|iial  rmrtii  by  linen 
■izt-  of  the  anglee  furtued  by 


8.  -Divide  a  circle  3J  .liameter  into  3  o(,ual  partH  by  linen 
drawn  from  .t»  centre.  (J,ve  the  .„,.  of  the  an>,\e.  fnr,Ll  hi 
toe  radii. 

»-DMcrilwaii  arc  AB  with  a  radio,  of  !>  cm  ,  no  that  the 
.t«l  pomt  of  the  .ompaM  will  not  nmlce  a  n,ark  on  the  paper 
(put  the  steel  point  on  a  .et.*|uare  when  de-cnJiinL;  the  ar  1 

shall  be  parallel  with  and  .)  ni  in.  di.nant  ir..iii  AB. 

10.— At  points  A  and  B  the  extremity.'.,  fa  line  If  Ion., 
lomplete  the  .,uare  of  which  thi.,  tiian;,-le  i»  one  eighth. 

11  -A  ladder  10  feet  long  le,^nln^  bl-  ,iiiM  ,i  vertical  wall 
nuLe.  «.  angle  of   T,",  d.„ree,   «i,li    ,h,.   i-ionn.l   win,  h   " 

horizontal.  Uraw  three  I.,,,..  f.,r  th,- 1  .dd.-r,  w.ill  ind  gro.nid 
when  a  foot  i,  reprewnt^d  l.y  „  ,,„,rtfr  of  an  ,„eh  <;ivj 
the  angle  tno  l.iiidiT  niakes  with  the  wall. 

12  --(In  .1  »tr.iiflit  liu..  AB.  !>  .■ 
th.-it  AX  Khali  iie  till..-.-  riian  ,>f  XB. 

l3.--Poinl.A»n.l  Bare2;   „,„rt.      K.i„Iap„int  Coth.it 
lme«  from  A  and  B  .v,ll  loini  four  .■,,„„l  .„,:,  !  at  that  IK„nt 
14  -llniv-ABa    trii..U ;i. -.,.„,    I,,„„.     Ci,4..T,.m 

with  CB,  and  IhM,,  B  a  line  l«rnli,.l  „  ith  AC  nr.«lu mj 
them  to  nnit  at  X.     W  h.i.  „  ih„  „»„„.  „f  ,  he  riL'nrt!  ACBX? 

I3.--I)raw   any  a. , lien.;   lr,.,„^|i    and   d.»,-nl, 
p.isa  through  the  thnc  an-ulai  |"Mm». 

■  laih-«    Canadian    Okawind    Sikics 


h. 


ig  tiiid  p<Mut  X  -o 


I  iivle  to 


EXERCISES 

hn^'I^^^i^  "!r  P"'''  •  ,*•  B  »"<!  C  not  in  a  rtraight 
angle  I'f  15  degreen. 

tJ'^^Ti'"*  """i'l"  '''."'o;;'  ''""  •'"'•Kl't  road,  meet  at  [.lint  X 
rw  .  of  th.«o  AX  and  BX  are  at  right  ai^de,.     CX  niike.  ll'O 

»!»•  half  thit  «  iilth.  .sh,.»  tlie.«  to  a  scale  of  1  inch  toa  chain. 
B  i!'.,r  [-'"•'  */"'"'  \"''?  "■.'"■  •!*"•'•  C  i.  3  .i  cm.  from 
A,  Bumi'c     '  *  •*'""  °  «l'">l'"'*"t  from 

'^•3"^  """""".'  *  Muailrant  W1...1  the  eitreraitie.  of  the  arc 
■ire  3i|  a|>art.     I),vi,!e  the  .|iia,lrant  into  .i,  e.,ual  paru 

.l,21;T"'r'  ";""'''  *""  '"■,"""■  "y»""npl<""Perimrntth«t  the 
t  ii^e  an^le,  of  any  inanglc  co:,la„i  I(t0  .leKiee-  or  two  right 
ang,.,.  and  that  the  four  iii^-lc,  of  nnv  .lua.liangular  fii/ure 
contain  3«i)  degrees  or  four  right  angle,; ;  *  " 

Kmriism  i»  >m,i.ii,  (:i!o.MiCThy. 

For  f„rl,  (,/  the  J1  ;.,  0/,/mK  ■„  /',;..  ;,„„<•  a  dramn  „f  ,h, 
>nl„l  ,i  .j.Kii  0,1  o,«.  iJa.f  «/  pr.jj.clioH,  anU  tl„  puM  U 
miuti'itlur'pifv^iitUoii    h,  „lhr  pluiK. 

For  Ih.  jnllmrin>l  4<l  xm\.,»  no  drnwinft  .tr,  nAoini 
n,>^r,,,iic.,„  ,.r  .prr,p,;,ti.  ,.  ,,/■,'„  .Hr/ai-f.  or'„M,l,  and  Ih.  ir 
rH,Uio„A  l„  l.„th  plan,,  ,f  pruj.rtion  an  ytrtH  /,„„i  whirh 
tHaninnileltnUoiu-nrttihrmMtf. 

Kc'ir:,,,,  1  t„  hi  art  u: .  linn  mi't  mrfacrt  in  „imp/e  pofilioiv, 
fvch  .11  ai-fjumut  in  th>  plaiu  and  ekmlioiu  on  pitj^  .% 

Eztrrim,  n  to  }i)  an  on  Klid;  difertnl 
from  Ihoit^  on  [la'jf  2i. 


i.i  sizt'  and  jMmitioH 


/I'forr  hr.jiHn.n,/  >.j  rfmn  (i,i  exTeiit  the  pupil  ah.ml.l  hnr' 
I  rlrtr  ijra.  not  on/;/  0/  thr  aur/aet  or  Mlitl  lo  '„  rfpr...  „t,  .1 
•rut  I"  iJi-oi.on  ic.th  rr/tiene'  to  Infh  thr  pla,..^  of  ,„,.,  ,■,,,,„' 


.•^moll  iiinhh 

"■ith  th^'^..  Ih' 

Ihr  pr.tlil'iH  oil   ifl.i'h   Ih' 


■lom'.l.  /„. 


/'  '»■  of  ijrrol  O'.'iMaucf  in  lhi.>  rrAp,fl,   l„il  if 

."''''  "."y  dijfi'-iil'ii,  rt/.'r^nc'   moii  he  m"t'  to 

■rite  M  li.iA.,l.        Th.'Mf    tn'fihfriin 


.hi, 


rrtd  tj  after  and  not  Li-for*  t. 


I" 


"1" 


!.  -A  |>,>int  A  la  2  aimve  the  H  R  and  1  from  the  V  1' 
(sr.ch  as  tu'.'  apex  of  cone,  l'r,,b.  6). 

2.-  .\  line  L>'  Ion/  »tan,U  veiti  ^ally  on  the  H.  P  ;  it  i«  ll" 
iron.  th,.  \  .1'.  is.ich  as  the  axis  of  cylinilor,  Prol.    4). 

3.  -The  time  line  projects  from,  and  is  at  ri.'ht  aii/l,-»  «ith 


I."  V.l' 
•     -A  Iiii. 


L  1, 


I  ;   alKive  the  H.I".  (axii.  of  pri-,ni,  froh.  7). 


1""V'  i'  parallel  with  l»,th  Die  V.  P.  an,l 

I  h,,  11. 1  .     Ill,  3..-,  c  m.  fr.iiii  tlie  V.  P.  and  li  c  m.  aUivc  tlie 

II  r.  (an  c.I^,'  of  the  .uU-,  I'roh.  3). 

.V  Il.aw  a  line  3  ."i  ..■  ni.  l,,,,,;  „„  ih,.  H.I'..  It  is  l..'.  cm. 
froiii,  ,111.!  iwiillel  viilh  th,-  V.P.  riiis  liii,  IS  the  pl,iii  of  a 
S'lniiiv  -,„  f  „  c.  .„.e  ..,1/,.  of  „  hic.h  i  on  the  H.  P.  (a<  tlie  near 
fi.eof  liic  .„|„1,  Pfula,  .-1  jii.l  |;|) 

.  Ilraw  ini'h'vation  a  l.riini,2;    nl»,ve  an,|  par  .Ihd  w  ilh 
cji' .It-  .1  s,jll;i],.  ^iiriuc  Hh,'0  ir.;,,|.',- 


Ill,' If  P.     Ti:i.|,i„ 
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?**"•'  "••  ^'^P-  '•  'J    '""»  and  panUal  with  it  (the  opper 
tac«  of  cuIjc,  Prob.  tl  or  12).  "PI*' 

7. -The  same  s.|uaiT  surface  rests  on  the  H.P.  on  an  adn 
at  right  angle,  wiih  the  \  P.  There  is  i  between  th."P 
ami  the  nuare  (the  side  faces  of  cahe,  Proh.  3). 

»._-  An  e,,uilat<ral  triangular  surface  of  5.3  cm.  edge  it 
panllel  with  an,l  l..".  cm.  from  the  V.P.  An  edu.  ofthc 
triangle  „  .m  the  HP.  (the  enils  of  prism,  Pr,,h    14* 

».  -  A  plan  of  the  last  »urfa,e  is  rcprt  sent.d  on  the  H  P.  bv 
a  line  al  an  angle  of  45  .l.'grees  with  the  V.P.  An  edge  of 
the  triangle  1,  on  tht  H.P.  (the  eu.U  of  prism,  Proh.  le" 

10.  -The  same  surface  is  parallel  with  the  H.P  ami  1  8 
cm.  above  ,t.  A  ...nier  of  the  tnan/le  i.  on  the  V.  P.  .„d  an 
edy  of  the  .urf.ice  is  at  T.i  degr«»  w„  h  that  plane.  (Kron. 
.11.  IK.iiit  on  the  I  L.  draw  a  line  .",  ',  ,.n,  l,^ig  ,nd  at  75 
d,v.  e,  with  It      This  IS  one  si.le  „f  ih,.  triangle  i,,  plan). 

11.  -A  ,.i«i,,  axis  3"  Us,:  2  ic.lson  its  apex  on  the  H.P 
Ihe  axis  IS  X  CI  tl,  al  ami  2;.    fr,iiii  the  V.  P.     (Prob.  6). 

12  -'•'''^«'"t>e  of  a  sphere  3  cm.  ,liani-tcr  i.  .17  cm 
alsive  the  H.P.  and  4.3  cm.  from  the  V.  P.      (Proi,.,5|. 

V  P  ~n  *  "=  "■■  *P'»w  pn'm  7.2  cm  long  p,.,ject»  from  the 
VP.  Iheaxi,  IS  b  4cro.  above  th,  HP.  ami  its  rectangtilar 
facs  are  parallel  and  perpendicular  with  the  H  V.  (Prog.  7) 
14. -A  •>■  cuU  n-sts  o.  the  HP  on  a  f.ice.  A  Tertical 
e,_lg.  is  on  the  y.P  and  the  vertical  face,  of  the  soli.l  are  at 
4o  .l,gree,  with  that  plan.-  (ProK  !)  1.  here  traii»p.«.d. 
Draw  the  plan  hrst).  y-^^M. 

15.-A  prism  3.8  cm   s<,u^rc  by  0  H  cm.  axis,  rests  on  the 

•  h.  V  u  *  ?u"."»V''!'  ''""•     '^^^  »«"  »  "'  ♦•>  ■>%'«'!"  with 
tne  \.r.     (Prob.  io* 

16  —A  slab  U"  s,|uan'  by  J'  thick  rests  on  the  H.P  on  a 
s-inare  fac-e  The  .oli,l  i,  4'  ,|i,tant  from  an,l  parallel  with 
!l  ,'1  '.r  ?  Py™-"'!  -base  1  •  s,|i,are,  axis  2  -rest,  on  the 
slab  ;  the  eilges  of  the  b^K-  of  the  former  being  parallel  ami 
e,|niduuiit  from  the  e<lges  of  the  slab.     ( Pn.b    1^ 

1 7.- An  e.|,iilateral  tnangnhir  prism.  3  7c  m.  o,lgo  of  end 
by  7  3  cm  axis   1,.^,  „,„.  |,mg  „\.^  „„  ,|„.  H.P  an,l  ?,ne  of  its 

w  than.l  .^c.m  froiulhe  \   P.     In  this  exercise  the  eleiatinn, 
,1   .K   i'T"  '"■'•'•,'"«»  ■'  -"'"  (rctangular  fa,  e)  at  iK)  .legre.., 
Wltli  the  l.L.  insleail  of  h,  rizoiital  as  in  I'roli.  14. 

IS.-  An  iii,h  .s,|ii,!i-,-  prism  3   loni;  stand-  on  the  H.P.    The 
axis  IS  virti,  ..1  and  2  fr..n.  tlie  V.  |T;  the  re  t  „i,,u|«r  fa.-es  of         , 
the  ,ol,,l  are  at  bO  an,    30  .legrcos  with  the  V.  P.  (a  p,«ii,„n        ' 
somewhat  similar  III  Prol,.  231.  k—."  ., 

in.-An  cinilitcuil  trianjjnlar  prism,  4.2  ,-,m,  e,l  ,e  of  end 
by  ,_..  >  ™.  „M-.  ha,  one  long  „\...,  „„  ,„e  H.  P.  Th.'-  axis  is 
at  4..,le5;rce.withllie\  P.  an,l  one  of  its  iectaii^.-ular  facet 
»  palall.l  will,  the  H.P.  (The  ,„  is,„  of  P,,,!,.  'l,j  j,  h„„ 
tilni,,l   iipsMic  ll.Mll). 

2U.  -  \  con,'  -base  ,1  c  111.  axis  s  .  ,ni.  .  r,  -'s  on  the  H.  P.  on 
''-"','"'""  "'  I  l*^  '"'";■-  ,.""•  "-^  ■■  l'"izoMlal  ami  inclined  at 
4..  ,1,-gi,..,  Mith  the  \  .P.  Hr-t  .Ir.iw  th,-  plan  an  i.osceh-. 
l,l...i-d,.  Kisc  „  ,-,»..  a  titmle  »  ,..1,,..   il.c   has,.  Ui,,^  at  4.".  . 

■I.  jli.  ■  s  u.th  llic  M,.      P,..j, .  I  in.'  base  i-  in  Pi,,l,.  -Jl 


T««    Coee.   Ct 


Co..    LiMirio     TOA«NT3 


-•..^>..,V.'; 


f*5k*i.'#LV-'. 


-     ■>■•    '?:■■"■'-,  '.'■' 

.'.T.:  ivxj.  i'  '•0.  f-iiiiV,' 
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■9 
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^     ^  (i*H..  U>'(]£a^  --y-> 


^#^5    Cu^i&««A^ 


°^"f  ^  Shijf 


CM  ,lf^^ 


■b       i. 


so  40 


^cale.,  10  mm  .  lOcm   o,  Xo  Full  »iie-  ^'^  ^^ 

aim,  nM,.„..|  for  s.-al,.  ,ir;.«„,-.     s,„.|,  „k,.|,,|,...  ,,.,,1  |„. 

iMa.,iiL,,u.,,r„|,„rti„,,.  l,ul   Ih..  ,i,n,wh,.,„U  f,„    1  h.ir  ,i„,„,,; 

'  .1'  n   illMCliMdli    tiri. MIL'S. 


;,^-'9_-_ 


— <;( 


f;r7 


Hl...ir-..„vi 


■'"«'""■''  ""'  >"  '".■  rna.l..  fr.irn  llif  iilmM- -k.-i,  1,,.. 

'"'•'"■',   »/""l' ':■'■'   ^""1    Miak..    ■•    f„.,.|,u„.l    ,i,„„.,,-„.„.,i 

»k.-l,l,  .,    ,t,  ll,™  from   ll,„  .k,.i,l,  ,l,,i,v  th,.  „l,j,.,  I  ,,,,,.,1,. 
•  ■■1  •.i».c,l  n...  l,l;„ik  |.., -,...,      Is.L'l. 

Ki-s,  ,-,  ,,,  7  ,h„w  l,„».  ,1  M-al,.  ,ln,«,„,..  „f  ,|„.   „,.,kl.M.   „r 
■  .Ur-i  .-nii|,l,-  .,l)j,,  t  IS  .■.ininii.Mcrd  un.l  lii,i-li,.,l. 
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Tiui',  jialiDirr,  mill  iiiililnliil,  m>  (/,.  llini-  iji-nii  muMlrm  nf  the  vnrlil. 
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20 


Q^m 


ri;cilll.FMS  IN  S.M.ni  CtciMKIRV.— Tlic  alwvf  llnilv  irj;;.-. 
ulinw  the  liMi-»  iii-,i-..i,v  til  iililaiii  iliviitMin>*  ;imiI  jilans  a- 
!v,|iiir,-,l  liy  K\;ini|iU-»  l:t  l.>  17  in  thi»  l„„>k.  77,.;/.,,v  i,i,l 
ijinii  III  rniijl  l,;,iii,  Tllf  |>U|>il  >ll(>lllil  l;.,ikf  t  lu'  'n'.|lliriil 
ilruwiiii;  rir^t.   uiiil  then  ivfiT  l.i  thi'  Buhilioii    liciv  in  unliT 


21  A 


22  23 


24 


tci  viT'fy  tlie  result.     Thcwe  pupiK,   ImwiviT,   whu   iii.iv  In 

"■  "I'"!-'  al >i"l  iir-o  iimihli-  t.i  |jmk.-.-,I  «ii|,  any  part  .if  tht 

«c.rk  may  lirst  (-..iisult  these  small  ilrawiiiijs. 
All  iroi-l-iiii/  fillip  „i,i„t  III  i.liotni. 
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To  iUuitnta  tht  priacipU*  of  Um  rat^tct.  dnwiafi  of  Ih*  ptanm  of 
proJ«rUon  art  ibown  In  Book  V-A,  Ea.  j.  TUj  in  flvw  Umt*  owiag 
to  wut  of  ipact  in  Ibii  book. 

It  1*  iaportut  that  pupUa  hart  a  cloar  knowMca  regardioK  th« 
chaiBctar  of  the  ala  (roup*  of  tolidi  luad  in  the  coime,  namelj  :  >  Sphtrc, 
cyliodar,  com,  cub*,  prian  and  pyramid,  aod  that  they  ihall  be  able  to 
deaeribe  degmtely  each  of  theie.  The  only  way  to  orri»e  at  thia  rcault  ia  to 
briQ);  them  into  actual  contact  with  the  aolida. 

In  all  caaee  aet-equarea  are  to  be  ueed  to  obtain  parallel  and 
perpendicttlar  liaa*. 

SCALE  DRAWING.  Thla  work  ia  to  be  done  from  actual  objecta. 
Firat  a  freehand  aketch  ia  made,  and  the  aisea  of  the  different  parte  of  the 
objeet  are  meaaured  and  marked  on  the  aketch  ■  then  from  this  freehand 
dimenaioned  aketch  a  scale  drawing  of  the  object  ia  made— iet-squaree 
being  ueed  aa  in  Solid  Geometry. 

For  altaroati  Scale  OrawinKa  the  Bngliah  foot  and  the  French  metre 
are  to  be  used. 

To  JInd  th*  foo/e  to  whieh  any  drawing  may  bt  mod;  auch  aa  a  table 
i  9"  long  by  3/  «r  hifh.  The  drawing  ia  to  fairly  All  a  page  of  thia  book, 
which  ia  about  to'  by  8'.  The  npmmtativ  fruotion  of  the  scale  ia  Brst 
determined.  Thia  fraction  expresae*  the  actual  relation  aa  regards  site 
between  the  object  and  the  required  drawing^,  and  is  found  by  diriding  the 
length  of  the  object  by  the  distance  this  length  is  to  occupy  on  the  paper. 
The  latter  distance  should  be  such  aa  will  diTide  the  former  without  a 
remainder.  To  arriTe  at  thia  it  ia  sometimes  necessary  to  suppose  the 
object  a  little  longer  or  shorter  so  aa  to  get  the  required  diriaion- there 
ahould  always  be  sufficient  length  of  paper  to  come  and  go  on ;  thua,  the 
table  ia  i  9"  or  45'  long.  Suppoac  the  drawing  is  to  be  8"  long,  increase 
the  45  to  48  ,  then  dividing  48'  by  8  we  get  6,  or  a  repreienUtin  frcction 
of  i  full  sise  for  the  required  drawing. 


To  construct  a  scale  to  represent  a  given  fraction— take  any  unit  from 
>  full  sis*  measure  of  inches  or  ceoUmetres  and  divide  it  into  the  number  of 
parte  indicated  by  the  denominator  of  the  representative  fraction.  Each  of 
these  division*  will  represent  the  corresponding  unit  of  the  required  scale. 
The  drawing  of  the  table  ie  to  be  «  fuU  sise  draw  a  line  and  mark  off 
epace*  of  a  to  represent  feet,  because  2  ia  one-sixth  of  one  foot.  The  end 
epace  of  J"  is  divided  into  la  equal  parte,  each  of  which  will  of  course 
represent  an  inch. 

411  tilt  partt  of  a  Seal*  Drawing  are  to  fc»  coloured,  and  the  tinta  ao 
varied  as  to  bring  out  prominently  the  different  paru  of  the  object. 

All  the  dimenaiook  uaed  in  making  a  Scale  Drawing  are  to  be  put  00  it 
aa  in  former  working  drawing;  clearly  arranged,  and  to  interfere  as  little 
aa  possible  with  the  lines  of  the  object.  They  are  to  be  drawn  in  with  care 
so  that  3'ii  may  not  be  mistaken  lor  5's  or  8's,  and  4's  for  7  s. 

PATTERN  DRAWING.  The  small  drawiaga.  Example  a,  are 
given  aa  suggsstiona  with  regard  to  the  deeign  work  required  on  the  Sve 
blank  pages  for  Esamplea  8  to  u.  The  pupU  ia  to  study  the  construction 
lines  and  select  a  triangle,  quadrangle,  hexagon  or  octagon,  within  which 
an  original  deeign  It  to  be  worked  out  After  a  little  attentive  etudy  it  will 
be  seen  that  the  conatruction  of  r'lese  patterns  is  exceedingly  simple,  and 
although  the  work  ia  to  a  certain  extant  manual  it  is  mainly  kventive 

Two  drawings  are  to  be  made  on  each  page ;  they  are  to  be  ap  large 
aa  the  available  space  will  admit,  and  are  to  err  on  the  side  of  simplicity 
rather  than  complexity.  The  pupil  will  find  explanatory  notes  regarding 
these  figures  on  the  pagea  devotad  to  this  work.  Set-squarea  are  ta  be 
used  in  all  1 


These  drawings  are  to  ti«  loloured  throughout,  and  in  addition  to  the 
geometrical  division  of  the  space,  natt-j-al  history,  or  other  uniu  may  be 
arranged  within  these  where  the  pattern  is  simple. 
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